school absences, trouble eating, sleep loss, and risk of serious infection. 9, 10 In recent position statements, the American Academy of Pediatrics (AAP) has recommended that primary care health care professionals conduct oral health risk assessments starting when children are 6 months old, and refer patients to a dentist at 12 months of age. 11, 12 In 2014, the US Preventive Services Task Force recommended "primary care clinicians apply fluoride varnish (FV) to the primary teeth of all infants and children starting at the age of primary tooth eruption." 13 The AAP Section on Oral Health subsequently endorsed universal early childhood FV application and clarified that FV should be applied "to the teeth of all infants and children at least once every 6 months and preferably every 3 months, starting when the first tooth erupts and until establishment of a dental home." 14 FV is a safe, well-tolerated, lowcost caries preventive agent that can quickly be painted onto young children's teeth. Medicaid reimburses FV application in 49 states and the District of Columbia. 15 When accompanied by educational counseling, a single FV application has been shown to reduce ECC for high-risk children by 33% to 50%. 16, 17 In the North Carolina "Into the Mouths of Babes" program, young children with ≥4 primary care oral health visits with FV applications were shown to have significantly lower likelihood of future cariesrelated treatments and hospital episodes than children with no primary care oral health visits. 18, 19 Despite the proven efficacy of FV, many barriers have been identified that have, to date, prevented widespread adoption of oral health practices in primary care. 20 , 21 Close et al surveyed primary care providers participating in a North Carolina Medicaid demonstration program and identified provider barriers, including resistance to implementation by colleagues, difficulties integrating these procedures into the practice routine, and difficulties with referrals for dental problems. 22 Similarly, in a series of national surveys performed since 2008, Lewis et al and Quinonez et al have reported that although surveyed pediatricians consistently view performing oral-health-related screening and preventive tasks as within their purview, lack of oral health training, inadequate time during health supervision visits, and inadequate reimbursement remain as barriers to actually integrating these tasks into their practices. 23, 24 In 2007, our pediatric department at Contra Costa Regional Medical Center (CCRMC), a safety-net hospital and clinic system in California, decided to launch a quality improvement (QI) initiative to address high ECC rates and inadequate access to dental care for young children from CCRMC low-income families. A 2007 oral health report regarding Contra Costa County low-income children documented that only 3 pediatric dentists in Contra Costa County were accepting new patients, and few dentists in the County saw children younger than 5 years old. Although California's MediCal program covers dental care for children, only 17% of MediCal-insured low-income children aged 0 to 5 years in the County visited a dentist annually and local hospitals reported a 6-month wait for ECC treatment under general anesthesia. 25 In response to this crisis, we organized an interdisciplinary oral health work group. Department members also participated in 2 ECC trainings sponsored by California's First Smiles program, an education and training initiative that sought to increase primary care providers' role in ECC prevention. 26 Although there was widespread support for FV applications in our department, enhanced Medicaid reimbursement of $18 for the procedure every 6 months for children through age 5 years, and evidence of significant effectiveness, translating the research-based FV application guidelines into clinical practice initially proved to be a challenge for our safety-net health system. After 6 months, the workgroup reached the conclusion that the effort could not succeed without dedicated staff and technical assistance. A year later, 
METHODS

Setting
Located in the San Francisco Bay Area, CCRMC hospital and regional clinics in 2011 served a population of ∼100 000 low-income individuals and provided 11 947 well-child visits for children aged 1 to 5 years annually. Ninety-five percent of children seen for well-child care were insured by either our local Medicaid managed care health plan or feefor-service Medicaid. One hundred twenty salaried primary care family physicians, pediatricians, nurse practitioners, and family medicine residents staffed our 8 federally qualified health clinics.
Planning
In 2010, CCRMC and UCSF convened a multiagency, multidisciplinary team to develop interventions and measure outcomes for both the departmental QI initiative and the NIDCR-funded study. The NIDCR-funded pilot study was reviewed and approved by the UCSF Committee on Human Research. Neither the UCSF nor the CCRMC committees felt it was necessary to review the CCRMC QI project according to UCSF policy that "sharing or generalizing the results of a QI activity does not imply that the original activity was in fact research."
The expanded intervention team was composed of a pediatrician, an ambulatory nurse, a quality nurse, a dentist, a dental hygienist from UCSF, and a registered dental hygienist in alternative practice (RDHAP) hired by CCRMC as the project manager. Over the 4-year project time span, the team met regularly every 2 to 4 weeks. Team members identified 3 elements essential to expanded oral health primary care practice: enhanced oral health education, routine FV application and provider examination, and facilitated referrals for ongoing dental health care (Fig 1) .
To facilitate routine FV application, providers were prompted to perform enhanced oral health education throughout well-child visits by using questions and documentation integrated initially into paper forms, and finally into the EPIC (Epic Systems, Verona, WI) electronic health record (EHR) system. We added parental questions regarding tooth-brushing habits, bottle use, and sweetened beverage consumption to our intake questionnaires. Nurses began asking parents about the most recent dental visit when welcoming caregivers at scheduled well-child visits. Upon discharge from the clinic, nurses provided families with additional health education, a toothbrush, and information on local dental resources.
The multidisciplinary team decided to implement FV application with every well-child visit from ages 1 through 5 years. This schedule created 3 opportunities for FV in the second year of life, 2 in the third year, and 1 application at ages 3, 4, and 5 years, for a total of 8 opportunities during early-childhood primary care visits.
Providers were prompted to complete orders for the discharging nurse to apply FV at the end of the visit while administering vaccines, performing blood tests, or giving discharge instructions to the family. We also developed a FV nursing ambulatory policy that added standing orders for FV at each toddler well-child visit. If providers forgot to order FV or if the family came in for immunizations only, treatment nurses were given authority to inform the family that FV was due and apply it to the child's teeth. Families who had seen a dentist in the past month or who did not desire the varnish were not given an application.
To ensure follow-up of patients in need of dental evaluation and treatment, the pediatric oral health team collaborated with the CCRMC dental department and developed referral appointments in our colocated dental clinics. Initially, we attempted to refer all children to our dental clinics if they did not already have a local dentist; however, we found that our dental clinics did not have capacity for these referrals and ultimately gave patients contact information for local dentists and only referred children with suspected caries for an appointment in our system.
Pilot Study and Project Dissemination
In partnership with UCSF, the team piloted the oral health intervention at 2 of the CCRMC regional health centers from May to July 2010. The research protocol initiated by UCSF had stipulated that primary care staff at 1 health center would apply the FV during well-child visits while staff at the second health center would refer children to a local dentist for the FV application. The pilot study showed that FV application rates were significantly higher when applied during well-child visits than when the child was referred to the dentist (results to be reported separately). Anecdotally, parents and staff reported ECC prevention was consistent with the mission of wellchild visits; the procedure proved to be quick and was relatively easy to incorporate into the visit workflow.
After completing the pilot study, the QI team began a series of PlanDo-Study-Act cycles to address barriers to integrated oral health activities and support dissemination throughout all 8 regional health centers (Table 1) . 27 Dissemination occurred in a stepwise process to all primary care sites between January and March 2011.
The project team developed training curriculum and organized lunch trainings for all primary care providers and nurses with information on the pathophysiology and prevalence of ECC, the efficacy of FV for ECC prevention, the oral health examination, health education principles, and referrals to local dental resources. Every treatment nurse also received a skills-based "hands-on" training. At each clinic site, the RDHAP demonstrated FV
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FIGURE 1
Components of enhanced oral health intervention in primary care.
by guest on November 15, 2017 http://pediatrics.aappublications.org/ Downloaded from application on a child between the ages of 1 and 5 years and gave each treatment nurse the opportunity to apply FV, ask questions, and receive feedback during the training. To ensure fidelity, the project manager completed a skills acquisition checklist and verified proficiency for each nurse upon completing the training.
After providers and nurses were trained, the team introduced educational materials, FV supplies, and revised well-child forms to each site. Before and after implementation, the RDHAP project manager visited clinic sites regularly to address concerns; project leaders also sent reminder e-mails to staff, and a clinic newsletter featured the project.
After each implementation step, the project team identified further revisions to processes to improve FV rates at all sites and made changes to the periodicity, training, policies, and billing protocols for the initiative Whenever outcome data were collected, we shared results with the ambulatory medical and nursing staff and the hospital and health centers' quality committees. To build consistent rates throughout all sites, we gave comparative feedback to the clinics; one of the authors (NMM) explored system attitudes with nursing staff focus groups and one-on-one key informant interviews with clinic administrators.
Measures and Analysis
Our outcome measure for the project was the percentage of children aged 1 through 5 years who received a FV application during, or in association with, a well-child visit. During the project period, we had 4 measurement cycles and reviewed 1977 charts or patient health records. As a QI project, we chose the data collection dates to study the impact of each phase of the initiative's implementation. Each measurement 4 cycle cohort represented all children seen for a well-child examination during a 2-week period. For each cycle, we generated a list of all wellchild visits and all FV applications billed for children aged 1 through 5, regardless of payer. For the 2011-2012 cycles, secondary chart review was performed if FV was not billed with the visit. After our system adopted EPIC as our EHR in July 2012, we developed a report identifying the FV application rates for well-child visits aged 1 through 5 during the designated time period.
RESULTS
The target population for the QI project was the children aged 1 through 5 years seen for well-child examinations by a primary care provider in the CCRMC regional health centers. Table 2 shows the demographic characteristics for the young children seen for wellchild visits in our system in July 2012 and April 2014, time periods corresponding to the completion of the intervention, and the follow-up FV measurement. The demographics for the populations were similar; however, younger children and more children on Medicaid managed care were seen in 2012, before California's expansion of Medicaid eligibility in 2013 (Table 2 ).
Before 2011, there were no children receiving FV during primary care visits. After implementation, our initial measurement in April 2011 showed a FV application rate of 77%. Follow-up in August 2011 showed little improvement with wide variations among the clinic sites (Fig 2) .
With changes in processes to decrease variation in care, we saw rates rise to 95% and less variation among sites in April 2012. This rate was sustained when measured 2 years later after implementing the EHR. Figure 3 shows FV application rates during the evaluation period 2010-2014.
DISCUSSION
This project demonstrates that oral health interventions in primary care, including routine topical FV applications, can successfully be integrated into early childhood wellchild visits in safety net primary care health centers. Our multidisciplinary project team was able to develop care processes that blended well into the everyday flow of well-child care, resulting in a sustained FV rate of 95% to 97% in the targeted age group. More than 11 000 applications of FV occur in our system annually. The impact of this intervention is the potential for a significant reduction in ECC within a high-risk, diverse, safety-net population of young children.
Primary care QI projects are notoriously difficult to pursue to this level of adoption and maintenance. We believe that the project's success resulted in part because our multidisciplinary team framed this intervention to fit into the primary care staff's perspectives, both in the necessity of the preventive intervention and in the flow in the clinic setting. After education about ECC and the impact of multiple FV applications in reducing caries-related treatments, medical providers and nurses saw caries prevention as part of their mission, similar to preventing childhood infectious diseases. We aligned the FV applications periodicity with the AAP-recommended schedule for well-child visits, which recommends that toddlers have 1 to 3 well-child visits annually. 28 Providers and
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FIGURE 2
FV application rate by clinic site, August 2011.
by guest on November 15, 2017 http://pediatrics.aappublications.org/ Downloaded from parents became accustomed to discussing oral health and FV at all early childhood visits. By linking the FV, dental referral, and oral health education to the vaccines and other discharge procedures, we took advantage of nursing staff skills in administering treatments to young children and educating families.
We also believe that the development of an interdisciplinary team, use of consistent Plan-Do-StudyAct improvement cycles, and our medical-dental-academic partnership created momentum and success for our project. Consistent with the Model of Improvement, we continually strategized on how to improve our rates, measured the results, and analyzed patterns and opportunities for further improvement. 27 Our partnerships with UCSF and our dental staff allowed us to address implementation barriers. The adoption of standardized practice in the health centers and prompts in the EHR assisted in reducing variation in practice within our geographically dispersed ambulatory staff. UCSF and the San Francisco Bay Area Collaborative Research Network also provided us with the $45 000 necessary to hire a RDHAP project manager, whose experience in oral disease prevention was a major contributor to this project's success.
Staff training and our medicaldental partnership were essential components of our success; however, health systems choosing to implement oral health interventions into primary care would not need to have an academic partner. Successful oral health integration into the primary care setting has been studied by the Pediatric Oral Health Research & Policy Center of the American Academy of Pediatric Dentistry; they found that model programs had partnered with AAP Chapter Oral health advocates, Cavity Free at Three, and/or local dental hygienists. After visiting 12 successful practices in a variety of settings with oral health integration, the American Academy of Pediatric Dentistry study team concluded that common elements of successful integration were as follows: an oral health champion who "had strong feelings about the importance of oral health and its relationship to systemic health," delegation of oral health activities throughout the health care team, formal integration of activities into the workflow, and prompts and questions included in the EHR. 29 
Limitations
Although our team implemented oral health education and provider examinations, we did not measure system-wide compliance with these components of our program. We also could not reliably determine which children were seeing a dentist and/ or receiving FV applications in other community sites.
Next Steps
We limited our intervention to children in the targeted age range coming into clinic for a wellchild examination. The recent US Preventive Services Task Force statement recommends all children receive this preventive treatment starting at the age of primary teeth eruption to 5 years. Similar to immunizations, full implementation of FV in our system would include an integrated medical-dental periodicity and tracking of all primary care visits, dental visits, and FV applications.
CONCLUSIONS
FV application in primary care settings is an effective ECC preventive intervention that has been sustainably implemented by our health care system. Primary care staff members are well positioned to provide caries-prevention interventions. This preventive approach is particularly effective for early childhood, in which patients and families are seen frequently, and in which the key to prevention is counseling, oral health interventions, and referral. FV application in the primary care setting also addresses the significant disparities in ECC rates by income and race/ethnicity. Enhanced provider knowledge regarding ECC as well as administration of FV may serve to address some of the present inequities in access to dental care and high rates of dental decay for lowincome children.
ACKNOWLEDGMENTS
Donna Kaufman, RN, Kelley Taylor, RN, Matthew C. White, Domenic Cavallaro, DDS, Anthony M. Longoria, FNP, and Nathan G. Kaufman, DDS, all contributed to the development, implementation of, and/or data collection for the FV project. We are indebted to the Dental Health Action Group for clearly outlining our access problems in 2007. We also benefited from the support of our local health plan, Contra Costa Health Plan. Finally, we also thank the administrative, nursing, and medical staff, as well as the patients at CCRMC, for their support of this project.
